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(54) Title: BIT ASSEMBLY 
(57) Abstract 


A bit assembly for drilling a hole 
into soil or rock comprised of an inner bit 
(2) rotated by a drilling aggregate, and of 
a ring bit (I) which can be locked in and 
detached from the inner bit, whereby the 
locking between the bits can be opened 
and the inner bit pulled out from the hole 
while the ring bit remains in the hole 
and where there is between the bite a 
race (e, e') transmitting axial force in the 
drilling direction from the inner bit to the 
ring bit. The system, for instance hollow 
(I!) or corresponding elevation (5), has 
a slanting counter-surface (10) in order 
to eliminate backlash in drilling situations 
and to produce uninterrupted tightening 
for the axial-force-transmitting faces of 
said bits, and that the counter-faces of 
said elements, either of the hollow or 
the elevation, prevent partly or completely 
ring bit and/or protection tube (12) from 
moving farther than the inner bit. 



FOR THE PURPOSES OF INFORMATION ONLY 


Codes used to identify States party to the PCT on the front pages of pamphlets publishing international applications under the PCT. 


AL 

Albania 

KS 

Spain 

LS 

Lesotho 

SI 

Slovenia 

AM 

Armenia 

11 

Finland 

LT 

Lithuania 

SK 

Slovakia 

AT 

Austria 

FR 

France 

LU 

Luxembourg 

SN 

Senegal 

AU 

Australia 

GA 

Gabon 

LV 

Latvia 

SZ 

Swaziland 

AZ 

Azerbaijan 

GB 

United Kingdom 

MC 

Monaco 

TD 

Chad 

BA 

Bosnia and Herzegovina 

GE 

Georgia 

Ml) 

Republic of Moldova 

TG 

Togo 

BB 

Barbados 

Gil 

Ghana 

MG 

Madagascar 

TJ 

Tajikistan 

BE 

Belgium 

GN 

Guinea 

MK 

The former Yugoslav 

TO 

Turkmenistan 

BF 

Burkina Faso 

GR 

Greece 


Republic of Macedonia 

TR 

Turkey 

BG 

Bulgaria 

HU 

Hungary 

ML 

Mali 

TT 

Trinidad and Tobago 

BJ 
BR 

Benin 

IE 

Ireland 

MN 

Mongolia 

UA 

Ukraine 

Brazil 

IL 

Israel 

MR 

Mauritania 

UG 

Uganda 

BY 

Belarus 

IS 

Iceland 

MW 

Malawi 

US 

United Stales of America 

CA 

Canada 

iT 

Italy 

MX 

Mexico 

UZ 

Uzbekistan 

CF 

Central African Republic 

JP 

Japan 

NB 

Niger 

VN 

Viet Nam 

CC 

Congo 

KE 

Kenya 

NI- 

Netherlands 

YU 

Yugoslavia 

CH 

Switzerland 

KG 

Kyrgyzstan 

NO 

Norway 

ZW 

Zimbabwe 

CI 

Cote d*I voire 

KP 

Democratic People's 

NZ 

New Zealand 



CM 

Cameroon 


Republic of Korea 

PL 

Poland 



CN 

China 

KR 

Republic of Korea 

PT 

Portugal 



cu 

Cuba 

KZ 

Kazakstan 

RO 

Romania 



CZ 

Czech Republic 

IX 

Saml Lucia 

RU 

Huu lan Federation 



DE 

Germany 

U 

Liechtenstein 

SD 

Sudan 



DK 
EE 

Denmark 
Estonia 

LK 
LR 

Sri Lanka 
Liberia 

SE 
SG 

Sweden 
Singapore 




WO 98/13575 


1 


PCT/FI97/00578 


BIT ASSEMBLY 

This method relates to a drill bit assembly, where a hole is 
drilled with several drill bits detachable from one another 
and where, by means of a component transmitting the turning 
motion, the bit that drills the inner hole portion rotates the 
ring bit that drills the outer hole portion. 

Previously is known from the Finnish publication no. 9330774 
a component transmitting the turning motion from the inner bit 
to the ring bit which is a four-cornered elevation on the ring 
bit inner surface. The inner bit has a corresponding, slightly 
loose groove whose one end is closed and which matches the 
elevation that hits the groove end. The turning motion is 
transmitted from the gable-end to the elevation and to the 
ring bit. 

in such a solution the strokes used by percussion drilling are 
transmitted from the inner bit to the ring bit over a separate 
ring-shaped counter-face, it is difficult to get sufficient 
surface area for the ring-shaped counter-face and often it is 
damaged much too soon. It has been established that the major 
reason for damage is backlash existing between the bits and 
keeping the ring-shaped counter-face shoulder open at the 
moment of stroke. It is obvius that when there is backlash 
between the bits already from the beginning, there is even at 
the moment of stroke backlash between the counter-faces. The 
backlash leads to rapid tear and weat of the counter-faces and 
poor transmit of impact energy into rock. 

In order to solve the existing problem a simple improvment has 
unexpectedly been found that eliminates the backlash in all 
situations and does not cause any require any additional 
accuracy in the mutual fit of the bits by bit production. The 
invention is characterized in what is presented in the patent 
claims. 
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Among the most important advantages of the invention is that 
in utilizing the turning motion of bits at least the backlash 
can be eliminated in drilling situations. The bits get tight- 
ened mutually against their stroke-transmitting counter faces 
and retain that state all the time during driling. The 
arrangement locks the mutual rotation of the bits, transmits 
partly also itself strokes to the ring bit, the arrangement 
also prevents the ring bit from falling off the inner bit on 
starting drilling and prevents also in drilling situations the 
ring bit and/or the protecting tube from moving farther than 
the inner bit. The wear of the component in the arrangement 
can be easily noticed and the wear does not have any effect on 
the functions. The counter faces last longer and the strokes 
are effectively transmitted even from the ring bit into rock. 

If there are in the bit assembly several bits within and de- 
tachable from each other, the sequence of their opening can be 
made to follow as wanted in arranging the coupling that is to 
be opened at first more easily opened with respect to its 
oblique angle on rotating the bit in its opening direction. 

In the following the invention is disclosed with reference to 
the enclosed drawing, where 

Fig. 1 shows a ring bit. 

Fig. 2 shows an inner bit used in combination with the ring 
bit. 

Fig. 3 shows another inner bit and ring bit combination. 
Fig. 4 shows a third inner bit and ring bit combination. 

Figure 1 shows extensions 3 and 4 in three rows on the inner 
ring bit surface and similarly placed on the inner circumfe- 
rence. Most suitably the extensions are arranged with equal 
spacings on three spots. In the lower part of the ring bit 
there are special elevations 5, three of them, too, placed at 
the extensions. The upper surface of elevations 5 has a level 
portion and a slanting portion 10. 
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Figure 2 shows a corresponding inner bit with grooves 7 and 8 
for ring bit extensions 3 and 4. There are grooves also with 
equal spacings in three spots on the inner bit outer surface. 
Further , there are in the bit three axial grooves 9 along 
which the ring bit extensions can shift over by ring bit 
assembly onto the inner bit. With the ring bit in proper 
place, the ring bit is turned so that extensions 3 and 4 enter 
the corresponding grooves 7 and 8. Also the lower edg 
elevation 5 enters the matching hollow 6. When turnig is 
carried out to its end, the ring bit is tightened with respect 
to the inner bit by the slanting surface of elevation 5 so 
that the backlash between the extensions is eliminated. 

In this solution the function of the grooves and extensions is 
transmission of strokes from the inner bit to the ring bit. 
The rotation of inner bit 2 prevents backlash between the 
bits. Elevation 5 or groove 6 may be wearing, since as wear- 
out allowance a distance s has been arranged before the 
elevation hits the wall of the groove, whereby elimination of 
bakclash stops. 

In figures 1 and 2 the position of the counter faces is marked 
with references a, a' b,b' and c,c'. Surface a, for instance, 
is tigthened against surface a', likwise surface b against 
surface b' a.s.o. 

Figure 3 shows another embodiment, where elevation 5 is on the 
inner surface of ring bit 1'. By means of elevation 5 the 
counter faces d,d' are tightened so as to be free of backlash. 
The upper surface of elevation 5 is divided into a level 
portion 13 and a slanting portion 10. The oblique angle is oc 
and its value most suitably between 4° - 30°. A big angle 
reduces the tightening effect and f acilititates also the 
falling of ring bit off its locking when the inner ring is not 
being rotated. The most advantageous oblique angles are 
between 5° - io°. Drill waste is conveyed through the inner bit 
along the channel marked with broken lines. 
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In figure 4 there is still one version, where the counter- 
faces are marked with references e,e'. The drill waste is 
conveyed along the same channel 9 as where the axial notion is 
carried out by elevation 5 in the detaching and fitting stage 
of the bits. Level portion 13 of the elevation secures the 
ring bit in place on the inner bit when the bit assembly is 
upright on starting drilling, for instance. The elevation 5 
itself, by its axial locking effect, prevents the ring bit and 
then also the protecting tube 12 from moving moving farther 
than inner but if drilling is done downward into soft ground. 
The inner bit turning motion in proper direction secures the 
function of elevation 5 as well as the functions of locking 
and elimination of backlash. 

By mutual production of bits 1 and 2 it must be observed that 
the stroke transmitting counter-face is dimensioned with res- 
pect to the position both of elevation 5 and the hollows so 
that the counter-faces come into contact within the area where 
the slanting surface 10 reaches its counter-face in the lock- 
ing arrangement. In addition, there still must be some wear- 
out allowance s over (figure 2). 

The elevation can be either in the ring bit or in the inner 
bit and, correspondingly, the hollows 6,9,11 in the ring bit 
or in the inner bit. There can be between the bits several 
counter-faces (figures 1,2) and several locking arrangements, 
i.e. elevations in succession, as shown in figures 1-4. 
There can be elevations 5 and, correspondingly, hollows, also 
side by side as well as in succession. There must not neces- 
sarily be a slanting portion 10 in both counter-faces, but the 
version in figure 2 works, for instance, if there is in hollow 
6 a slanting portion, as shown, whereby elevation 5 can be 
ring-shaped or four-cornered with rounded corners. As to 
wearing, slanting surfaces are more advantageous. 

If the bit assembly includes several bits, like an inner pilot 
bit, around it the first ring bit and then around it a second 
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ring bit and between bits a slanting-surface-locking 10 
according to the invention, the bit opening arrangement can be 
adjusted by means of slanting surface 10 and angle a* At first 
the coupling opens in which a greater angle a is used and the 
last to open is the coupling with a smaller angle. The 
coupling with the smaller angle gets more effectively 
tightened and, accordingly, it is the last to open. 
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PATENT CLAIMS 

1. A bit assembly for drilling a hole into soil or rock com- 
prised of an inner bit (2) rotated by a drilling aggregate, 
and of one or several ring bits (l) which can be locked in and 
detached from the inner bit and is rotated by inner bit (2) by 
means of a mutual locking arrangement in the face of joint of 
the said bits, and possibly of a protecting tube (12) which 
can be pulled into the hole by bit (1) or ring bit (2), in 
which assembly the locking between bits (l) and (2) can be 
opened and the inner bit (2) pulled out from the hole while 
the ring bit remains in the hole or it is possible to continue 
drilling with inner bit (2) through ring bit (1) and where 
there is between the bits one or several faces (a, a' - e,e') 
transmitting axial force from the inner bit to the ring bit in 
the drilling direction, characterized in that the system, for 
in-stance hollow (6), (9), (11) or corresponding elevation (5), 
transmitting torsion from inner bit (2) to ring bit (l), has 
a slanting counter- surf ace (10) or both counter-surfaces are 
slanting in order to eliminate backlash in drilling situations 
and to produce uninterrupted tightening for the axial-force- 
transmitting faces (a, a' - e,e') of said bits, and that the 
counter-faces (10),(13) of said elements, either of hollow 
(6), (9), (11) or elevation (5), prevent ring bit (1) and/or 
protection tube (12) from moving farther than inner bit (2). 

2. A bit assembly according to patent claim 1 characterized in 
that the angle a of slanting of surface (10) is between 4°-30°. 

3. A bit assembly according to patent claim 1 and 2, 
characterized in that on detaching the bits from one another 
or assembling them the axial motion of elevation (5) including 
slanting surface (10) in the face of joint between the bits is 
arranged, to take place in groove (9) along which the drill 
waste is transported. 
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4. A bit assembly according to any of the above patent claims, 
characterized in that the counter-faces (10) or their hori- 
zontal extensions (13) between the bits prevent the ring bit 
and/or the protection tube from falling off when the bit 
assembly is upright . 

5. A bit assembly according to any of the above patent claims, 
characterized in that between elevation (5) and matching 
groove (6) , (9) , (11 ) as wearing allowance for the surfaces a 
distance (s) is arranged. 

6. A bit assembly according to any of the above patent claims, 
characterized in that elevation (5) and hollow (6), are in the 
lower part of the face of joint between the bits , whereat the 
hollow is devoid of a lower wall. 

7. A bit assembly according to any of the above patent claims, 
1-6 characterized in that when there are several ring bits 
the components (5) used for locking them have differing 
oblique angles (a) of surface (10) in order to produce a 
wanted sequence of opening the ring bits. 
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